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Sir: 

I, Xiu Xiu Cheng, hereby state as follows: 

1. This declaration is to establish completion of the invention of this 
application in the United States at a date prior to March 1 9, 1998, that is the earliest 
claimed priority date of the prior art references U.S. Patent No. 6,475.521 and PCX 
Publication No, WO 99/47128 that were cited by the applicant. 

2. I am a named inventor in the present application, U.S. Patent Apphcation 
No. 09/435,576. 

3 . To establish the date of completion of the invention of this application the 
following attached document is submitted as evidence: 

A letter and enclosure dated March 17, 1998 to myself, Xiu Xiu Cheng, 
Ph.D. of Andix Phannaceuticals, Inc., an inventor of the present application, 
parent apphcation U.S. Serial No. 09/594,637 and grandparent application U.S. 
Serial No. 09/045,330. The enclosure contains a draft of the grandparent 
application. 

4. From these documents, it can be seen that the invention of this application 
was made at least by the date of March 1 7, 1 998, which is a date earlier than the earliest 
cldmed priority date of the references. 
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5. I hereby declare that all statements made herein of my own knowledge arc 
true and that all statements made on infoimation and belief are believed to be true; and 
further that these statements were made with the knowledge that willful false statements 
and the hke so made are punishable by fine or imprisonment, or both, under Section 1001 
of Title 18 of the United States Code, and that such willful false statements may 
jeopardize the validity of the application or any patent issued thereon. 



^ XiuAiu Cheng ^ ' Date 



•d. 



J_5818 "ON. 
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HeoMAN, Gibson 6. Costiqan, P.C. 

ATTORNEYS AT Law 

nas .fiVENUe or tuz americas 

NEW VORX. NgW YOBK 10035-CS^a 



March 17, 1998 



Xiu'i. ^•iHi' Cheng , Ph . D , 
ANpRX '"^'harmaceuCicals , Inc. 
^Ooa:/''-'^VW- 17th Avenue, Suice 201 
Fb:!^;t;-vauderdaJ,e, 3 3314 



New United States Patent Application 
for-: CONTROLLED RELEASE ORAL TABLET 

.HAVING A OTITARY-'CORE 
Our 'Referer.ee No. : 141-15^ 



I3,ear;".>Ciu Xiu: 

''■ Thank you for your faecimxle letter of March IS, 199 8 

reg|i;izrfii'ng the draft United States Patent Applicsicion for Andr:>c's 
met'f-tsij'nlin formulacion. 

PuxDuant bo our telsphone disrcUssioa, v/e vrill prepare a 
pep'cir.4,te patent, application for the metf ojrwin/glipizide 
foijpvi'l action and forward a draft of this application to you 
sho.ft.l^'. 

.. 'i ;V Enclosed ia 5 re.via«d draft application,' Please note 
th^'t,.' the enclosed applicarion incorpo'ratee che comments contained 
in":YP<^i- March 16, 13SS facsimile let't>a'i^ but still r^squires some 
addi't^qnal informacion , The additional information required is; 

1) 'FIGURE 2/ a graph chqwing-the SIF and SGP 
dis(st)..iijtion profile of ' Lor P9 745 Q~A' { 'ixample 2 of the 
ApE?l;ia3^clon , ) J 

3) riGURES G-7 v/hch are graphs of the in vivo testing 
raipp.icting. in your March IS-, 1998 .facsitpils letter; 

••■ , •. . ; 3) the oondicions under vhich the in vivo tescirig was 
con.duc.ted; 

•' ... v., the oondicions tiuch. ao-.apray races, ccTnperat;ures 

^nd- pressures use to prepare che.cablecs; and 
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Hedman, '.Gig'sON. St CosTIGAN, PC. 



3<iu ?J.vu Cheng, Ph.D. ^^A/A'j 
Pa^e' Two 

• 5) inSormacion cn the passsgev;ay such ae size. 

Please r-eview the application for accuracy and provide 
Che-. .rn'i;'s sing information. 

••■ If you 'ha-ve any quesciong cr require any additional 
inf oV.fiiacion/ please call. 



Very crx^ly^-yows-; -" . 

'Ka^tin p. Etidres 
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UNITED STATES PATEOT APPLICATION OP; 
21u Xiu C^^«ng 
CONTROLLED RELSA5S ORAL TABLET HAVING A UNITARY 

7^, :r<^^L cAp'c^ 



jyN-26-20p3 04:01PM FROM-Legal Oept 
e3/l 7-/1 9^0 17;,5a "SDapac 



141-152 



: cONTROtiED 3lEl;F>ASE ORWj TABLET HAVING A UNIT. 

j^jj^r^jr^Tp nc XFF- TNveNTToy!. ... 
■■ •' .' The preson- invsncicn r-elaceo _ to comiroiT-aa 'c€\ii^Y/j/ 
unit d^se f ormulatLlons conca ir.iag . a,n antlhypsrglycemic ^ . 
■ -..'s.-.-. drug. More specifically, the present invention rslaces to 
(■'■•l^'an oral doaagc fortr comprteing a bigui^nide svich as 
:-''VV'uecfo?rtniri ar buformin or a phartnaceutically eciceptable salt 
■..,v ■■•.■i."t;hereoC', such as metformin hydrochloride or che me^Cuiiuii; ■ 
"':J-:-;-i'e.alts described io United States Patent Noa . 3,957,853 and 
.xp .■'■'■4 , 08 0, ^72 which are incorpos:ated herein by ref erei-.ce: . The 
' Y'iV'Josage forn of the prasanc . ... invor.tion can provide 

■ '-j^'l'AiherapeTikic levels of the ar.Cihyperglycemic drug for bv^eive 

, .V:;.';<5^'^wem:y-£our hour periods. ■ Ir. a preferred ^"^^^^^^''^^i^^^.^^ 
MCJ-i^<^ administered once a day, ideally- -i*, 

'l5''i;;'Se-^^»>^g^'^rvd- provide cherapeucic levels Ot che drug 

■ X;>'''.Vc:hroughour che day v/ith peak .dosage levels being obtained 

■■^etvi/een 8-13 hours after sdmini_screifciori. 

Iti the prior arc, many techniques have been , ua©d co 
pro vido controlled .and . extonded-raleaso pharnacevc ical 
' 2.0/7 "'cio sage forms in order co maintain therapeutic serum levels 
.> p;f jnedicamente a,nd to miniwize the effects of rnlasec doseB 
.' .V- of druga cauaed by a Zac>c of patient compliance. 

■>'..■.'.•■■■., ' In che prior art are ' extended release tablets which 
J', '••'ha ve an oarnoticcil ly s^ctive drug core surrounded by a 
25"i:':eemipermaafcl© werobra.ne ■ These' tablets function by allo'ving 
■.'.'■■•i-- fluid such as gastric ox intestinal fluid cc permeate che 
v.. •^5;'o a ting.' ma-mbr a ne and di.eaolve the active ingredient 50 it 
." v^;i>an be released through .Ta- paaeagev/ay ia che coating 
■,. ;''-':mernbraA© or if the active ingredienc is -insoluble in the 
•.■3.6. y'cfp^erm'eat'iog fluid, pushed through' 'the paseiage<»--*/ay by an 
■i/'.-'iioxpanding agent such as a- hydrog-el. Some ireproaentative. 
."'.v.'i^'xawplea of these os^notdc tablet sys;:ema oain be found in 
:.yniced Staces Facent Ncs . 3, 8^5, 770, 3, SIS, 859, <i, 03^,758, 
.vi"^^, 077, <10 7 and 4, 753,337.'' ■ United StaCes Patent No. 
3^''' -.^S , 352, 741 teaches an osmotic device wherein the active 
• 'argent ia released frox. s core' surrounded '^Y a' semipermeable 
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•membrane only after sufficient pressure has dsvpl 
■'v-;ith.in the TO«3mfci-Ene cc burst or rupture 'che membrane 
"weak portion of Che meinbrftne . 

The basic osmotic device described in che above c*-.^^ 
5 patents have been rafinsd over time in bt\ effort to provide 
greater oontrol of the release " of the active ingredient. 
..'Pox example United Stttes •■ ?atBnt Noa . 4,777,o«? and 
'■ '4 , 8bi, 2 2i> describe an osmo'cic'-- dbsage fortn oomprisizig ST 
' aemipermeable wall surrounding' a' cor'^- The core contsino 
10 .". ■■an active ingredient arid a rr.odui'ating agent . whe rain rhe 
■modulating agent causes tho .active ingredient to be 
. released through a passageway in. ths semipermeable r^embrans 
in a pulssd manner. JurcHer ref ineTi\Qncs have included 
■modifications to the semipsrme&ble nambrane surrounding the 
15 'I'siCtivQ core such as varyijTg the proportions of the 
■components that fern the rr.ombrane, i,e United States Patent 
'.Noa. 5,176,867, 4', 5 8 7 ; 1 17 ' and 4 , 522,625 or increasing the 
;nutnber of coatings- surrounding the active core, i.s 
■5,550,170 and- 4, 692' '729 . " - 

20, Although vast amounts 6f' research have- been performed 

■' ' 'on contrcLled or eustainoa release compositions and in 
• • Iparticular oamotic dosage f otir.s . '."'very little research has 
.' been performed in the are-a-"-of controlled o^ sustained 
■■'.release compositions that amploy antihyperglycetnic drugs. 
25 - ■ The liroiced work on controlled or sustained release 

formulations that employ aiitihyperglycemic drugs such a>s 
■metformin hydrochToride has bsien limited to the combination 
■;o£ the antihypergxycanic drug" aha 'eLfi expanding or gelling 
agent to ccntrol the release of. the drug -from the dosags 
30 form. This limited reaearch' is exemplified by the 
ceachings cf V70 56/09243 arid by"' the' GLUCOPHA.GE® product 
which is a- corarr-.e'rc ially available product from Sristol- 
Myers Squibb Co. containing metformin HCl . 

It is an object 'of the .'present invention to pravi,de a 
35 controlled, or sustained x.sleas.e. cormulation for an 
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■; .'.•ancihyperglycemic drug that dcee noc eTTvploy an expandi 
.,'-trel fornnin-g rr.aterlal. 
; " ■ ic is a further cbjp.c- of the 5>res®nt invantion 

provide a concrcllso ci' suscaincd release corm'ulatian for 
5.;,>',a'n an'Cihyperglycemic dr-ag that car. provide continuous and, 
■V'.riion-pulsa.ting ch&rjspe-uc ic .T.i?.-_v^as of an ckntihypergly-cemic 
'■ '!..drug to an aniwal'Hrtr^need" of . such . crgatmen-z over a tvel-ve 
hour <S2? twenty- four hour poriod. 

Ic is a further cbject of, the prasant invention to 
; lO- ■ .-'provide a ccsntrollcd or. eust&inad .ralesae f oz-Tnulation for 
'''y '.an ^ncihyperglycernic drug that ■ obca-ins peak dosage levels 
■ Approximately 8-12 hours afcer administration, 
; i-s also an object of this invention; to prcvido a. 

■/'controlled or sustained rsleaee pharmaceutical cablet 
■. 15 i^^'havir-g only a Korr.ogeneous osmotic core wherein the o«mocic 
,'i-pore componffinc may be made ' using ordinary tablet 
.' ' compreBBion tschniquGs . 

2.9 '';>■■■; ;•• Ths foreooing ob-J ectives' ■•are '•hio^j: by. a cancroll9d 
■-.f: xelas.se dOQage form which cotnpris'es: 
..'.,■■..:.( a) a core which cc'ir-.priass ! " 

' (i) an ancihyperglycetr.ic drug; 

(ii) 2. binding agent';" ana: 

2'5''';'". (iii) an absorption enhancer,- 

,'V''"Cb) a scmiperrrieable msh-.br&ne coating surrounding the core; 

> and . . 

;^ ■ . .(c) at least ons passageway in the semiperroaabie membrane 
a.tiJ27:p2jig±ycami,c::_dxug. , 



. RRTBF OESCRIPTION OP TH^ DR^PfTNGS 

FIG, 1 is a grapJi v;hico aepicts Che dicBolucipxv 

•profile in simulated inctatinal fluXd (-W^^i-. ( pH .7.5 

■phospahte .buffer'^ and oimulatad gastric fluid^of che 
. i . . - nsi^ . 
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Che procedure d.ascrib-d in Ur.Lted States Pharmacopaie' 
XXZIl, Appcir^tus 2 ® 75 rp-i . 

FIG. 2 is a graph whichi d'fepiccs ch© dissolution 
■.profile in. simulated ir.cestinal fluid 'f^&iEy^ oH 7 5 
■ phospahc" buffer) end siniulaced gastric fluicf<^$^f' ths. 
■fcrmulacion described, ir. 5x.appia....2,._as tested according uo 
■the procedurg described in : Ijniced States gharfnacrop ej 



■XXIIl, Apparatus 2 ® 7S rpm., 

FIG. 3 is a graph vhich depicts the dissolution 
id: -profile in sirnulaced intestinal fluid -f&5-5U^ ( pH 7.5 
• ; .yphospa.htc buffer) and eitnula-ted gastiric fluid (SGF) of the 
.'.formulation described in Exarr.ple 3 as taisted according to 
, •^:he proaedure deecriDed in United szac&s Pharmacopeia 
. .Jfxiil, Apparacus 2 75 rpni . 
A? . FIG. 4 is a graph depicting" the in vivo dissolution 

profile of the = orxulation ' ds scribed in Example l undar 
. ; t'astina- conditions, ' ' 

■J riG. 5 ig a graph depicting the in vivo dissolution 
, ■■pi.-o£ile of the f orrr^ulacion deBcribed . in Example 2 undei- 
20- ■■:fashin3 conditions. 
■• ' ■ FIG, e is a graph depict ing-. fche in vivo dissolution 
profile of the formulation deecribad in Exarople ^ undax zed 
.•COnditianB(^ Wy^; 3 

FIG. 7 is a graph dspict'ihg chs xa v^ivo dissolution 
2^' .profile of c^^iorrriuiaticn described in Example 3 under fed 
■ • .'conditionsf"^^^^^^ ....... 

DETAILED DP.SCB T P TIPN pF TUF. TK^ .riyjnjc^ 

Ths cerni ant ihyperglycewic drugs as used this 
30 ".specificstion refers -to ...drugs .-th^st are useful in 
controlling cr ^^anagins -ncnineulirx-dependent diabetes 
■rnellxbus (NIDDM) . Preferably; Che ' an t ihyperglycemic drug is 
a b^guanide auch as me.r£c>rt.in ... or buformin or a 
phsrmaceutically acceptable sale thereof eucn as metfoirmin 
3 5' hydrochloride. '^^r^-^j:^^r&rrr^^^Y^^ 
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■ Xbms : 



The binders msy bs any conv^ancionaily known 
phannacs-at icaily accepcacle bir.dec- i x>c ic -i s >^njCgxxnjG uUci - fe 
• ■&i' ia biud i ^r be - ^Qtcrj 3g - >.ab.'.c such as pol^'vinyi pyrroiidone 



Jiif iph- 



a£_2? , OQiy 




-cellulose^ 



— fe«>— 




■comprise approxiTuately about 0 to about 4.0* 
weight of the core and preferably sbcuc 2-15^ 
-weight of the core. 

The absojTpcior, enhancer ernpicjyed in Che core c$.n be 
■ any type of absorption, tinhancer commonly known in ths ar>c 
■such aa a fatty scid. a surfac d'ar.t , a chelating agent, a 
•bile sale or mixturso ' chcreof . Examplas of some preferred 
.absorption enhancers ara fatty acids such aa c^pric acid, 
oleic acid and their mcnoglyceridea , surfactants, 
su'ch'~sc' sodiuTT, lauryl sulfate, 
and polyBcrbace 30, chelating agents 
such aa citric acid and phytic acid. The core compriBes 
•■?ipprD>:imately i co about 20% absorpcion enhancer based on 
.the total v/cight cf the core and mo3t preferably about 2 to 
•about 10% of Che total weight of the core. 

The core of the presant invancion which comprises ths 
■sntihyperglycBmic drug,, the binder which preferably is a 
ipharmaceutically accsptsbls -water soluble polyrner and the 
^absorption enhariCer is preferably formed" by ry jixi .nj and 

>nts and 



-J&e~&5«x^<a..^5»^^ranuiatir\g th& ^ 



c^ara^lng-red 
compressing the grsnuJ.es^S^to "T "cTbTtst ' 

yf Girrr^ e d on £\ rotary oresB." '^•^n (C.er^-e. -y^^^rr i^C^o in^ 

ts, pi.gr\ents pr dyes 



into the core such a.s lubrican 
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The hcnogeiieous core is- subsequently -coated with a 
, seniipermeable mambvana , prsferably a nodified polytrieric 
'.'rnembrane to fcrji the controlled relaasa tablet of the 
■ 'i nven c ion . a c (=vi-&»j- Ti" a '•^ , 1 p -ni^tdixiJiiieL_i^>.pe^.ee.jD j^e-- t-o-^h-e. 

• fJ-iiidis arrci -ire 4^5>p€-F<nc*-bi-e- ca — -trtrs— — p&-e«a-3<a of- fe-lve-J. 

l aitfe-i-hype . f^lycgfnl-c- dYng"'' i "h~'"fTr5 ^jOTre. . Kag ^rialg — that — ate 

. . useful in forrr.ing the se(T'.iper?i<?a.ble membrane ar-e celluloae 
. jescera, cellulose dia^ters, cellulose ti-iesters, cellulose 
10' '..'ethsrs, cellulose est ©r-echer , . eel lulos« acylate , cellulose 
•■dtiacylace, cellulose triacylate, cellulose sicetace, 
■•cellulose diacecate, cellulose triaceca.ce, cellulose 
acetzace propionate, and celluloBS acetate butyrafce. Other 
.-suicabla polymers are described -in United States Patent 
15''''''Nos. 3,B'J5,770, 3,315,855, 4 , 00 sVV'iLg', ' «^ , 03 6 , 3 2S and ^ , 112 10 
;.which are inooxporated hereir.''by reference. The most 
. .prefsrrad samipenneable mamfarahe ma,terial ±s celluloss 
'•.■^csitate comprising an acetyl conceiit of 39,3 to 40.3V, 
.■■•c'ommBrcially available under th= tradena.me CA 336-10 or CA 
20 .' ;.3'9a-3 from Eaatman Fir.e Chemicsie, 

In an al herh'at'ive emi?ociV,ent , the semipermeable 
•• ,.rnerabrine can be formad f ron'-'Che-above-desci-itied polywere 
'\:a:nd a flux enhancinc?' sgenc the flux enhancing agent 
'increaae che volume az f iu'i'd ■■ImbiBed. ir.to the core to 
7.5 enable the "dcsaga form to diepcr.ee substar:t ially all of the 
• '..antihypsrglycemic drug ' ChroughgTboCh the pasesageway and the 
.■porous membrane. The, flux "enhancing agent is a w«cer 
.'eoluble componem: auch as sodium chloride, potassium 
'chloride, sorbitol, mAnnitol, polyethylene glycol -f^p«Bwg*>*- 

• hydroxypropyl ceiluloas, h yd:.- o'xy propyl mcthyceilulose and 
■mixtures thereof. Tha prefsryed flux enh&ncer is PEG 400. 

^ The flux eahancing agent comprises approximately o to 
of the cocal weight of the-v-coacing, mosc preferably 2- 
35' 15% of the total weight of the coating. The flu>c enhancing 
■■^Sont dissolves or leaches -frcTi'/che semipermeable membrana 
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CO form pathe in the seT.iperoeable tr.arr.brsr.s for the fluid 
.CO encar che core and dissolve che active ingredienc . 

The Bemiperrr.eoblc meiT.b3:an« niay also be formed with. 
cornmonlY known excipientg "such a plascicizer. Some 
5; '■ commonly known plasticizers include adipRte, azelace, 
"• .'enzoate, citracs. stearahe, isoebucBte , aebacane, triethyl, 

■ citrate, tri-n-bucy). citratie^ '-ace^t-iil tri-n-butyl citrate, 
•'. -ciicrlc a c jti es-ers, and' -' chose ^ascribed in tUs 

■ fencyclopedia of iPolyrT.er Science' and Technology, vol. 10 
10 ■■ ;.(1969) , published by John wilay & Sons. The preterrsd 
•,;",plaBticizer is triacet in.(^^^}tTiaL&J^i3J-s— siiph as acetylated 
' n\onog-lycezide, rape seed oil, olive oil, sasacna oil, 
■Scetyltributylcitrace, acetyltriechylcitrate ,, glycerin 
..^•sorbicol, diechyloxalace, diethylinaiate , dlethylf umarste , 
15'''' ''d'ibutylsuccinate, diechylmalonsCe , dioccyiphthalate , 
.. '. .-ciibucylsebacace, ■crlechylcitrate, -critavicylcitrate , 
^lyaarol^i-ib-utyrsce , and the like. Depending on che 
■■'■.particular plasticizer, amounts of from 0% to and 
r-preferably 2 to of the 'pias'cicizer can be used baaed 

20 'upon the total v/eight oC ths ' coatirLg . 

. Ae used herein the term pa33ag®<i-v/ay includes a-n 

• .'apertura, oriCice, bore, hole, veaken area or an erodible 

■ ::',a;lemenc such, as a gelatin plug tKat erodes to form an 
■ .' i'osmocic passage way for the ' releasa' of the dissolved 

•2'5 ■.Vantihypergiycemic crug from- cKe dosage form. A detailed 
■"■jde script ion at th« pasesgeway 'can b= found ib United States 
. ■ ■'•'Eacents ejuch 4\S 2, 89 5, 770, 3, sis, 899, 4,034,758, 4,077,407, 

• 783 , 337 and 5.071,607. 

Generally, the nr.eobrane coating around tbe core vill 
30'' 'compriBe from about 1 to 5^ arid 'pre'f erably about 2-3%- based 
.on th* total weight of the ■cbre"ahd coating. 

In a preferred err.bodiment the dosage form will havta 
_;the following compos ia--^ : 
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]0(o^t; S referred 



"■;',.)-:.^-rug 
; •'.■'.•finder 

■;.."';,;?b5aiption enhancer 
'.l'.'g,emipa-rmeable polymer ' 



5 0 -9 8-% ■ 
0-40t 
1 -20.V 



• 75-95% 
3-15V 
2-10% 



'■'iiux enhancer 
■r-p.lascicizer 



0 



;.;^-,-)V;v dpeaga forms prepared according to the preseht 

..■jr/ix-nvention should e>;hibic the following dissolution profile 
';-v-;^hen tested in a, USP type 2 apparatus at 75 rpms in 900 ml 
■ simulated inrestinal 1 

•.:;iy?^t 37 °c; 



I-,- Time (hours) 



-'..,i-6 



, 0-25^ ■•• 
10-45< • 
30-90% 
NTIj Sav 
NTL 6'0^ 
NTL 70V 



(pH 7.S phosphate buffer) and 
Most Prefearrec^ 



0-15% 
20-4.0% 
45-90%- 
NTL. 60% 
IvITLi 70% 
NTL 80% 



,;-y"^fXL = NOT LESS TEAK ■■' ' 

^- in the preparation of che cablet-g of the invention, 
i,^f;:;^^arious- corr/entlonal- well Jcnown 3olvantB way be used to 
■y'Splrepare the granules and apply the external coating to the 
•'■i'^l/^^^^l^t^ of the invention. In "addition, various diluents, 
'vt'sj^^ccipients, lubric&ncs, dy=.&, pigments, dispersants etc. 
'Vj:^^'^ disclosed in Remington' a Pharmaceutical Sciences, 
'.;.-;.i;9 3 5 Edition may be used to optimize the formulations of 
..:.*jthe invention.^ in the alternative, dry granulation 
'■.■.::,!!.^^^^'^^^^^ ma^^^^Kisefl co prepare ■ formulation for making 
V:;.:9ompjre33ed tablets. 
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.nRflCRT ^PTTON OF T ^V- PR^yP.R^F-D FKBODIHUWTS 

A once a day controlled release tablet concaining sso 
rag ot metformin HCL and ha,-^i'ng the ■ f ollowingr £c>roula are 
5" prepare'd as follows.- 

.■■ '" : Co^q ., 

'■ '"metformin HCl ■9Q/54%' 

-povidone^. ' USP . 4.3S% 

I'p "■' iSodlutn trlbasic phospahace 4.58% 

..magnesiurr, scearate 0.5% 

' ■ ■.'.."■^'ap'oroximata molecular weight - SCOOO; dynamic viscosity 
■■(10%v;/v aoiution at 20»c) = 5'.'5-_8_,5 m Pa s. 
15 ' (a) Granulation 

•; ■ The nveCfortr.in KCl is dzlumped by passing it through a 
■,..40 mesh screen and collicc in a "clean, 'polyethylene-lined 
,, I 'container. The povidone, X-SC"", 'and sodlun cribaaic 
phosphate are dissolved in purified water. T^ie delun\?cd 
■20 _ rrtecf ormin HCl ie then Uidced to a top-spray fluidized bed 
' ' '.granulator and granulated .by --spraying >w 4^h the. binding 
'■ ■ ::'solution of povidone and sodium tribaaic phosphate under 
' 'the following conditions'. ' c_gdjui Li t> r -€^ ra v - yQ 'fre^ 

25; "A Once '^he tinding soxu-ion is depleteo. ea«t — s±ie_^ - 

..'through a Corr.il equipped 'v;i i^h che."e:juivalent of an IS rnesh 
■ • 'screen. ,- - . 

(b) Tc^bletting 

■30'' The rr,3.gne=iiun; srairate is passed through a 40 neeh . 

'atainlasd steel screen' £nd blends.^ with the metformin HCl 
,g,rB-n.ules for apprcxiinacely -i'ye (5^ t^inutes. After 
blending, the rgn^ea!^- granules are compressed on «. rotary 
press fitted with 15./32" round ' sbandard concave punches 

35' ' '{plain lowgx punch', upp'or puiicn" ■' -.'/i ca a indentation 

■■■ ■■ pin) . - . - 
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(c) Seal Coatii-.c (optional) 

The Nflcsijie-ctra^'TDT-— o^i^ is saal coaCed \'^ith an Opadry 
material or ocheir suicjibie v.-acsr-eoLuble material by first 
■dissolving the Opedry irvacerial, prefera'oly Opadiry clear' in 
burCled wacer. The ope.dr-y soj.ucion is then ppx-a-yed cntc the 
tablet -©X— core Ujsir.g a rjar. coatcr- under the eollowing 
•conditions ; •ss^ka.-^.i.'f- e^'-^ ■i^iy.ef^i.^/^f^r,^ t ar->-^.2''C 



10. . •■ ri Suwcainsd Release Coating- 

' "cellulose' acetate {333-V'^ .' 35%- 
• • •triacetin 5% 
■PSG 4:00 10% 

15; '-^acecyl contsnt 39.3 ' .50.3% 

••: ■ ,^ (d) Suatained Re lease ' Coating 

The csllulose ac?cate ' Is dissolved i^^^etone v^rhiles 
Bt.irring with a horaogcniser. The polyethylene glycol 40 0 
?0' ;^nd triacetin are addad to. the colluloac acetate sol'ution 
.■'and stirred until a. clear aoiuticpn is obtained. The clear 
coating eoiution is -thon • Bp:rayed onto ths seal coated 
Vtablecs in a fluidized bo6 coster employing the following 
..eonditio.ns ; f^^'^iCc^ ^^^'r^ufiu^ feS-^s^J. 

'until' thaoretical 



' coating le-vsl of approximdtely i% is obtained. 

Ths resulcicg tablet is tested in aimulatad 

.>vlntestin.al fluid CpH "7,5) and simulatad gaetrlc fluid {5GF) 
■according to the prccecurc described in United states 
^haxmacopeia .>CXIII, Apparat'JB 2 (ff 75 rpn\ and found to hava 
the following release profile: 

■■. Tjm (hours) %.Eglc^a?e4, » BP^leass d (tdH 7.5) . 

.2 9 12 

■ft 27 32 

:e -62 B2 

V2 62:.-: .■ 100 

,■•1,6 9 9 10 5 

^.0 ■ 52 . lOB 
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Tha release profile ir. 5GF and SIF o£ Che suscained 
■.release product pr©p»red in this Example is shown, in Figure 

■ ". , l'. 

The in vivo testing cf . che suscalned release product 
5' ■ prepared in this Exan-,?le ws's perforrr.ed. under the following , 

"oondicions ; . 

Figure 4 depicts _the__ra3ulte ot rhe in vitro 



:'tcBcing wherein cHq Cmjix 'is" 0 ,'120 ' and the AUC (o-t) is 

.0.202. 

'example 2 

'A controlled releass© tablet concaining sso :ng of mecformin 
'HCL and having chs following formula are prepared as 
•Ifollowa; . 
'■■^ Cor_e 

.macformln HCl ■• - ■ ■eB.5'55% 

• ■ Siovidona-' , USP 6 .368 v' 

•sodium lauryl sulfate 4.577% 
'••weigne3iurn srcearate ' 'O.'SV ' 



20 .approximac'e molecular Walght « i , 0007000,dyn3mic viscosity 
.K10%v/v: solucior. ac 20=0)' = .3bc-;7.0d:,m Pa s, 

(a) Gvanuiacion^ / ^^^^••/,,,,^ ^..^^P^ ^ 

■ .; The n-.etfcrmin Hcz>g^elv;mped by passing it' through a. 
':4;o mesh scrsen and ccllscc In a clean, polyethylene- 1 xned 
2$' •■.container.. The pcvi done, K-5'or, ;a«dr-so^ai3»-J«wia?v^i_,£i^^ 
' .f^^^Ji Wter.'-^-The delumped tnetforu>in 

. HCVis then added CO a _ top -spray fluidized bod granulator 
■. •^nd granulated by spraying, ivi-th che binding solution of 
, , iscvidone -an^ — &«kcli*>iw~4.-a^^._5ajjx3^ the following 

3 0 'ponditicns 



•the binding solut.\or 



_iz depleted 



-g«?irflfe<^^^^he_grsnie,s- are paaaad through a Comil 



Ojica 



equipped vvith =he equivalenf of.'.an -,18 



mesh screen. 
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(b) Tabletcir.'? 

Ths rna<3n6s:.-ni sce=.r?, = e is passed through a 40 meeJa 
stainless steel screen uad bisndad wic^h t;he macformin KCl 
•granules for apprcxir->a^ely five. (5) minutes. Afcer 
blending, the coacad grsnxiles .&fe compresoed on a rotary 
■ press fitted v.-ith 15/32" r.ou^-d '...iscandard concave punches 
...'{vl^in lowa-r punch, upper punch v^icU a indencation 



■pin) . -J-,-.. ,M. 

(c) sejil Coating (optional^ 
xo' ■ The ty.SS^^''^^^^ seal coated with an.Op-.dry 

. '..material or other suitable wa-er-scluble material by first 
•dissolving the Opadry material, preferably Opadry olear in 
'.^rfied water, The Opadry solution is then sprayed onto the ^^c^^ -.^^ 
■■■';L..Llot or o^-^ using a par. ccater under the Eolloving 

13- ^^nA<r^r,r.^: ■('■^<>^W^ S,£^ ^^' • ^"^^''^ 

SuBtaln.?d Kelea ^e Co&ting 
■■ "cellulose ^.cetace (398 -^)'^ • 85% 
2 0.. .triacatin 

'.PEG 400 .... 

. ••^acetyl content 3 9.3 - 4 0.3>r 

2^' ' ' (d) Suscained Releasa Coacirig 

■, . The cellulose a=etace'i« 'dissolved idacetone while 
.^licirring wich a homogenizer . The polyethylene glycol aoo 
. aind triacetin are added to the coll-ulose acetate solution 
■' '.'and stirred ^:ntii a'clear ^oluvticn is obte-ined. The clear 
30 'coating eolution is chen ' ??irayed onto the seal coated 
■•cablets in a fluidized bed coster ewpioying the follov/ing 

, -.^ V / until a theorecical 

35 ■. ■■■'coacing level of approximately 3% is obtained. 



12 
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The reaulting c?,bD.e': la tested in s,ln\ulaced intascinal 
fluid (pH 7,5) and 3lr\v.-.lated gas'tij;ic fluid (SGF) accordirvg 
.to Che pracedu'_-s described in United Scatee Pharmacopeia 
XXIII, Appe\racu5 2 o "5 rpn^. and found to have the following- 
'release profile : 

• TTMg (houra), Released fSGF) , ^ Relsased [pH 7.5) 

2 13 12 



.•8 ' ^5 ■■ ■ 52 

12 ' 12^^-'-- 71 

.'is • . 81 53 ■ 

.20 87 51 

The release profile in SGF and. SIF of the oustained 

■.'release produce prepared in this Exa^mple is shown in Figure 
2.. 

The in vivo tescir.g of the suBcaiced release product 

.prepared in this EXa'upl'e wa's ■"pB''r''£brmed under t.he £ol lowing 

.donditiohs : ^.l , 

• • ■ ^ vit^c 
. . Figure 5 depiccs the results of che i- 



■fasting conditions v/herein the C'-maic' is 0.214 e.nd the AUC 
■(0-t) is 0,369. F . -i gvr < v — S— ddf>4<-&C-s — rhg>.. re-S^^rfe^r-crE — L hfai rn 



BXAI^.PLE 3 

A controlled release tablet contiaining 850 tng of met£.ornin 
.'HCL and having the ^^^Hwlsis' f ormul^y-aY^!^trs^p|s^^a^-.n 

■Example 2 except chat an additional hole v/as drilled on the 
■.iplain aide of che coftuad cablet, 

The resulting tcclet is tested simulated incest inal 

■'i£luld (pH 7.5) a-.ad simulatod cjastrio fluid (SGP) according 
, .to the procedure described' in""Urrited States Pharmacopeia 
'>ixril, Apparatus 2 7} 75 rpm and Eouad to hav^i the following 
• release profile : ' ' 
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' t-y^ ( houra) a. WPlPa ^ed fSGF) %,Ke?le;^i?ed (pH7.?) 



•■■as 

.^0 



95 
102 



THe release profile in, SGF ar^a SIF o£ che s-uscsincd 
release produce prepared in this Exarr.ple is e^-own in Figure 



■' ■.•.'■••::•>'■•■ The ir. vivo casting oC^rh'e suscained release product . 
'prepared in this Exampla was perzcrmed under tha following 

■ • H.c.n^i.x. ions : ^ . y.^^ ^ " 

■,;-'V-:-'-,'X - Figure 7 depicce che resulta oe che in Oi^*^ ted 

iM;;;^6oiidit:ions whsrein che cmax afcer breakfast is 0.323 and 
the ?.UC (0-c) is &-r^W-i while the Cmax after dinner is 
D 751 and tho AUC (O-c) is 0.6-5-O^ - 
• n--;.;.,'.;- . vihile -certain prererred and aicornative embodiments of 
''^J-'-^'^q' invention have been sef ■ forrh for purposes of 
■2^i'."'5''';'"4i3cl oping the ir>venT:ior. , n\odif icatior.s to tine, disclosed 
•ri'^'ii^lTaDodiTrisncB moy occur to chose who are skilled iT. the arc, 
•\^-.ifi;iccordingly, the appended claima axe iijtendad to cover all 
■'•t;\!;'''.vB'rnb6dtm<5nt3 o£ "he invention and modifications thereof 
■ ;?'^C;{^hich do not depart fron the spirit and scope of the 
.:^'5;":'^':':'invention. 
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vie claiiT, : 

A controlled relesse snc ihypcrgly comic cablet v.Hich 
.cotnprises : 
S (a) a core V 



3 Vconsisting -^ssenciaily ot/ 
(ij an antihypevgiycemic drug; y 



, ■ .. riirti a r . scsorption- enharicer ; ^. a nd 

.; • -Vb) ■ a setuipermeable mer^^b^ane' 'cbkciiSg cohering said core ; 
XO "and 

•■;'(c) at least one passagevjay in che scmipermeabXe msn;\brane 



l5-'.''2. A controlled rele^vss phartr.aceutical tablet as defined 
• •'in claim ;i , wherein the _a.ncihyperglycen,ic drug is a 
■fa'iguanide. 

..3. A controlled rsltaae pharwaccutics^l csblaz 3,c defined 
2d'- 'In claim 2 wherein' the ant ihyp.F^'slycemic drug is metformin 
-dr a pharroaceucically' acceptable salt thereof, . 

• /a. A controlled releaso pharmaceutical cablet as defined 
■'• 'in Claim 2 where.\r; rhe' antihyperglycemic drug is buiormin 
7,S •■^or a phartnaceucically acceptable salr Chereof , 

•5. a r^onrT-r^n ed release pharmaceu tioal t ablet a.s _d e£ined 

■ •• 'in claim 1 wherein the binding agent <531;;W«il^ j jlabirN,^^/''^^ 

■ . — — - — • — " ^STtj' 

3.0 '-'s. A co?\crolled release DnarmacQucical riiKablec as defined 
' ■"'■.in clain', \ wherein ur.c v^ater sol'able bU\ding agent is 

■ .; vpolyvinyi \pyrrol idor.e ,. \ hycroxypropyl \ cellulose, 
.•■)iydroxyechyl cb^lose ^,o^^.ixt\rss thereof,, \^ 



7, 
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V controlled release phariT.aceu-cical cablet as defined 

-r. ^ wbe-e-T -he Walter soluble binding agent is 
m claim c wr,e_e-i.- 

.polyvinyl pyrrolidstiB. 

■•gi ^ controlled release pharTr.^c.u.ical t«bler as defir,ed 
an claxn 1 wherei. tho absorption anhanca. is selected ' xrom 
^.h. group consisting of fatcy acids, aurf.ccants, chel.t.n^ 



bile ss^lts or mxcurcs Lh<: 



7Ao 



■ agencs , 



.,9. A controlled relsaBs ph- 
•■claitn 1 wherein c'^^e absorption ervhai^cer i 



,ceutic»r-''a8^ef incd in 
facty acid 

|elact^'f^"c^e group consisting of cspric acid, oleic 
•■kcid or their monoglyceride . 

•l^as defined In 
irf sctant 
B odium lauryl 



•^ia. A con^^ollad release ■ph^tmaceucical 
'••>a-lainv i whoroiin the absorption enhancer is 
■ -^^alected from the _.£iX.o:-^s.^5°nsiscing 

Uli:a <=^ ar.d polysorbate 30. 



defined in 

..•11 A concroiiec rexe*'''^ i-..-^...-. 

■ -. . . . . chelating 

acid and ^ 



■■'•.s.ulf ate,. 



controlled relEaee-' phartuaceuticsi^ 
claim 1 wherein the absorption, enhancer 
■igent seleccecS frcn-. rhe group consisting of citric i 

controlled release pharir.aceucica^^ defined ir. 
wherein the absorpcior: enhancer is a bile salt. 



-c-laim 



■43 A controlled release pharmaceutical .tablet as defined 
\ln claiTn 1 wherein chz ab3o:.pcion enhancer ie sodium lauryl 
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-'S A controlled r^lssee pK6.rT;e.ceutical tablet as defined 
•in" claim 1 wherei>^ z\^-- semipar.'.e^J.le msnbra.ue around che 
■ -cote is a water inscluble celluloee derivative. 

5 ■ conCroUed release pha^rmacexiclcal cablec as defined - 

'•■'■■•in' claim 15 wherein che -ater insoluble celluloee. 
'■ 'derivative i- che cr.en-.birane around the core is cellulose 



acetace . 



■iO' •17. A controlled releaa-e -pharmaceutical tablet as defined 
/••'■in cUitn 1 wherein semipermeable membrane comprises a flux 
;. .enhancer. 

■ ■■■■••ia.- A controlled release pharmaceutical tablet as defined 
15- .'in claim 17 wherein chs flux enhancer is sodium chlpride, 
.■'.'■■■potassium chloride. sorbite l? mannxto l , polyethylene 
■■■■..'■■glycol, propylene c;lyccl "hyc^roxypropyl cellulose cr 
■■'rnixtures thereof. 

30, -^19. A concrclled release phermsceutical cablet as defined 
"'in claim is wharein the flux "enhancer is polyethylene 
'.■Jjlycol vjith an average n^olecular weight between 3 BO and 

25", .■.•■•20. h controlled release pharmaceutical tablet as defined 
'''iV claim 1 wherein Che semipermeable membrane cpmprises a 
'..plasticizer . 

.'.•■2-1. A controlled release 'ph&'ioaceuticaj tablet a.s defined 
.3o'-''in olstim 20 therein the piastiqi-zer is triacetin- 

■ ' 22. A controlled rel.ea&e pharmaceutical tablet as defined 
•in claim 1 wherein a.c Isaot -^iJ^ pass9.gewayi(^ =«r€: formed in 
'■■'the semipermeable membrane.- . . 
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! 23- A cox^trolied ralaaae pharrn5,ceutical tablot as defined 
' Ir. olttim 1 wherein the peak '^'^p^f^^'Asvel is obtained 8-12 
hours afcer administration. 

'5(^2?) A cor-trolled release ancihycerglycemic r.ablat which 
bo.-.Biatir.g essentially of .■ 

'-.(j.) a core consisting eseen'cially of; 

(1.) m=:t.f ormir. or a phermacsutic&Hy acceptable Bain 
■dhereof ; • ' 

iO' ', .. (ii) polyvinyl pyrrclldons ; and . 

(iiil eodium lauryl Buifate; an.d 
.(b) ' a seTTipertTifeable ineirJnrane coating covering said core 
;,cpmprislDg: 

(i) cellulose acetate; 
15. (ii! pclyethylsne glyop-i; .wich an average molec-ular 

'•weighu between 3 8 0 s.nd ^ind 
(iii) a plasciciser; and 
' -({c) at least ona passageway in the seroiparmeable membrana 

.;2!5. A occtrolled release pharmaceutical tablet as definad 
"■■in claim 24 wherein the peak g ^aaiag^ le^ re-t- is obtained S-12 
:hourB afcer admini&crscion . /^-"^ ^-^^ 
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•■■ •. , ABSTRACT , 

5;'';''..J>; controlled release anc ihypei-gj.ycemic cablet: chat does not 
,'qon tain an sKpandlng or gelling polymer and. comprisjing- a' 
•'.'-•core containing the ant ih-v-psrHlycewic drug, a aemipei-msable 
•/';^&mbr ana qoacing the core -and- a-f l e ast on e passsgeway l a- 
■ •;'';'\:-'t;he meTiibrane to allow the '"df ug" to be ralesBed from the 
lO- , ■:.:9ore. 
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